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What about sea ice thickness?
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Sea ice thickness obs

4.0 Kwok, IPCC-AR5, summarizing:

Rothrock, Lindsay, Schweiger, Haas, Kwok, efc.
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What about ice VOLUME?

thickness x extent = volume

AIR - sEA . 1ce_University of Washington
(sorta)

arctic

 PIOMAS/BIOMAS/MIZMAS

~* Coupled arctic sea ice & ocean models
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e ~22 km mean resolution (min. ~ 3 km)
e 30-40 vertical levels (min. 5 m near surface
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e Assimilation of satellite ice conc. and SST

e Plankton ecosystem component
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A consistent ice VOLUME
time series from PIOMAS
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http://psc.apl.uw.edu/research/projects/arctic-sea-ice-volume-anomaly/
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“50% ice concentration; 1 m thick”

How do models simulate
ice floe geometry?

\\\
open sea
o & Water ice
Get
across?
no way...
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They don’t!
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...preliminary results

March 2014 June 2014 September 2014

1.5 2 2.5
Mean Floe Diameter (km) = f g (D)ldl
[

12 sizes
« Zhang et al. (JGR, Feb. 2015): theory j 10.cm = 3 km
 Zhang et al. (JGR, in prep. 2015): first pan-arctic simulations
« Sternetal. (JGR, in prep. 2015): floe diameter obs from MODIS, SAR, hi-res visible
* Future: Extensive model-obs intercomparison, impact on ocean properties, ??
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http://iabp.apl.washington.edu
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Pressure: weather
...used in PIOMAS forcing...
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Steele et al., GRL 2008
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05— Anomaly of Summer = JAS

05| SeaSurface Temperature (°C)
(relative to 1982-2007 mean)
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Most of this is local solar input
Steele et al. JGR (2010)

SST: daily NCDC Ol.v2
(AVHRR+AMSRE + some in situ obs)
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M. Steele & I. Rigor (PIs) The UPTemPO buoy

W. E Id (data, web
rmold (da _a ,We ) Upper Temperature of the polar Oceans
K. Colburn (logistics, field)
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The UpTempO buoy

Upper Temperature of the polar Oceans
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Ice Retreat “& Upper Ocean Warming
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...two new studies
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Feb 2015 JGR Steele et al.:

“Seasonal ice loss in the Beaufort Sea: Toward synchrony & prediction”
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DOO = Date of Opening
(ice conc < 80%)
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Feb 2015 JGR Steele et al.:

“Seasonal ice loss in the Beaufort Sea: Toward synchrony & prediction”

1979-2012
passive pywave

Late opening
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DOO mean
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Early opening

y
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Net result:
More synchronous (early) opening
across the Beaufort Sea

DOO = Date of Opening
(ice conc < 80%)
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Arctic Sea Ice Retreat

Feb 2015 JGR Steele et al.:
“Seasonal ice loss in the Beaufort Sea: Toward synchrony & prediction”

1979-2012
passive pywave

Late opening

DOO = Date of Opening
(ice conc < 80%)
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Net result:
More synchronous (early) opening
across the Beaufort Sea
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Arctic Sea Ice Retreat

Feb 2015 JGR Steele et al.:
“Seasonal ice loss in the Beaufort Sea: Toward synchrony & prediction’
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Net result:
More synchronous (early) opening
across the Beaufort Sea
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Arctic Sea Ice Retreat

Feb 2015 JGR Steele et al.:
“Seasonal ice loss in the Beaufort Sea: Toward synchrony & prediction’
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Net result: seasonal ice loss date
More synchronous (early) opening from easterly wind strength

across the Beaufort Sea
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“Loitering of the retreating sea ice edge in the Arctic Ocean”

| L
# AN | ' | Loitering-prone areas: E. Beaufort,
: N. Chukchi, Laptev, N. Baffin.
> 2012 A aitarinainl; )
Alaska (Mar 13— Sep 23) Loitering-unlikely areas: ESS,

Central Canada Basin during

rapid-retreat years

* Loitering scales: 4-10 days,
20-25% of the SIZ

U _ - Explanation?
- | / Interplay of off-ice
= , ¥ Y winds & warm SSTs

i

. Ops, eco implications...
Daily ice edge

- 1(passive uwave)
s = )
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Sea ice is retreating!

Thcmk You

Retreating with:
* regional differences “synchrony”
* temporal variability “loitering”

* geometric variation “floe diameter”

Impacts on:
* operations

e climate (ocean, atmos, terrestr)

ecosystems



